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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 7, 9 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lawless et al. (US 5,586,868) in view of Epstein et al. (US 5,464,392) 
and Jeon et al. (US 2002/0168278). 

3. Regarding claim 1 , Lawless et al. teach a medical pump (10) for use with a 
pumping chamber (22) comprising a pumping element (30b) adapted to intermittently 
pressurize the pumping chamber (22) during a pumping cycle and a passive outlet valve 
(49b). Lawless et al. do teach pressure sensors (74, 75), but do not teach a position 
sensor, processing unit, or memory. Epstein et al. also teach a pressure sensor (308), 
as well as teaching a position sensor (see col. 1 9, In. 40-47, col. 20, In. 21-31 ) 
operatively associated with the pumping element (198, operatively associated through 
pumping piston 272 (also apparently mislabeled 276 in col. 19, In. 41)) to detect the 
position of the pumping element (198) throughout the pumping cycle, a processing unit 
(48) in electronic communication with the pressure sensor (40 or 308) and the position 
sensor, and a memory (404) coupled to the processor unit containing programming 
code executed by the processing unit to process pressure data from the pressure 
sensor (40 or 308) and position data from the position sensor (col. 28, In. 44 to col. 29, 
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In. 3, also equations 1-2 in col. 31) to determine a calculated stroke volume of the pump 
for a pump cycle and to adjust a stroke frequency (col. 27, In. 25) of the pump to 
compensate for variation between the calculated stroke volume and a desired pump 
flow rate. One of the primary benefits of the pressure sensing apparatus is the ability to 
precisely and automatically calculate and control the dispensing of medications to a 
patient (col. 2, In. 20-32, also col. 23, In. 4-11). However, Epstein et al. require 
knowledge of the states of the valves of the pump, thus in order to obtain the benefits of 
the control system of Epstein et al. in the pump of Lawless et al., a method for detecting 
valve states must be used in order to perform the necessary calculations for control of 
the pump. Jeon et al. teach valves and pumps for microfluidic systems, and in 
particular teach a method for determining the state of a passive valve (30, method 
discussed in paragraph 128) including processing pressure data to indicate when a 
valve has opened. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to use the method of determining the state of a passive 
valve as taught by Jeon et al. in the pump control and monitoring system of Epstein et 
al. in order to obtain precise, automatic control and monitoring in the pump of Lawless 
et al. Further, it would be obvious to directly connect the pressure sensor of Epstein et 
al. to the pumping element (30b) of Lawless et al. in order to obtain the pressure data 
required by Jeon et al., and to use position sensors to detect the position of the 
pumping element (30b) of Lawless et al. as taught by Epstein et al. 
4. Regarding claim 2, Lawless et al. disclose multiple pressure sensors (74, 75). 
However, the control system of Epstein et al. requires only a single pressure sensor, 
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thus it would be obvious to use only one sensor, in order to simplify the design and 
reduce the cost of the parts. 

5. Regarding claim 7, Epstein et al. teach that the programming code executed by 
the processor sets a stroke frequency (col. 27, In. 25) for the desired dosage rate based 
on a nominal stroke volume (A*100 or A*88, col. 31, In. 12-18) and adjusts the stroke 
frequency to compensate for variation between the calculated stroke volume and the 
nominal stroke volume (according to equations 1-2 in col. 31). 

6. Regarding claim 9, Epstein et al. teach that the programming code executed by 
the processing unit processes pressure data and position data to determine a calculated 
pressurization volume from a beginning of the compression stroke to the point when the 
outlet valve opens, and uses the calculated pressurization volume to determine the 
calculated stroke volume. 

7. Regarding claim 25, Lawless et al. teach a medical pump (10) for use with a 
cassette (10) having a pumping chamber (22) comprising a pumping element (30b) 
adapted to intermittently pressurize the pumping chamber (22) during a pumping cycle 
and a passive outlet valve (49b). As modified particularly by Epstein et al., Lawless is 
modified to include a pressure sensor (308), as well as teaching a position sensor (see 
col. 19, In. 40-47, col. 20, In. 21-31) operatively associated with the pumping element 
(198 in Epstein et al., 30b in Lawless et al., operatively associated in Epstein et al. 
through pumping piston 272 (also apparently mislabeled 276 in col. 19, In. 41)) to detect 
the position of the pumping element (198) throughout the pumping cycle, a processing 
unit (48) in electronic communication with the pressure sensor (40 or 308) and the 
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position sensor, and a memory (404) coupled to the processor unit containing 
programming code executed by the processing unit to process pressure data from the 
pressure sensor (40 or 308) and position data from the position sensor (col. 28, In. 44 to 
col. 29, In. 3, also equations 1-2 in col. 31) to determine a calculated stroke volume of 
the pump for the pumping cycle and to adjust a stroke frequency (col. 27, In. 25) of the 
pump to compensate for variation between the calculated stroke volume and a desired 
pump flow rate. As further taught by Jeon et al., the programming code executed by the 
processing unit (48) of Epstein et al. processes pressure data from the pressure sensor 
(40 or 308) in order to identify when the outlet valve (49b) of Lawless et al. has opened. 

8. Claims 10-11, 23, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lawless et al. in view of Epstein et al. and Jeon et al. as applied to 
claim 9 above, and further in view of Madsen et al. (US 4,850,805). 

9. Regarding claim 10, the previously applied references do not teach the 
calculation of stroke volume using a ratio of pumping chamber expansion (hereafter, 
"pumping chamber expansion" will be used interchangeably with "compliance"). The 
patent to Madsen et al. is directed to a pump control system for a cassette type medical 
pump. In particular, Madsen et al. address the problem of accurately measuring the 
flow volumes of this type of pump, (col. 1 , In. 32-43), especially due to compliance 
errors. Madsen et al. teach the following method for control of an infusion pump: "The 
pumping pressure peak during pumping and the pressure minimum during filling are 
detected to determine the portion of a pumping cycle required to make the transition 
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between these two pressure levels. The difference between the two pressure levels 
divided by the transition portion of the pumping cycle gives a measure of the 
compliance of the pump chamber. The ratio of the compliance measure to the total 
cycle, when multiplied by the nominal chamber volume, gives a measure of unpumped 
volume, which is subtracted from the nominal volume to give the volume actually 
pumped during a pump cycle," (abstract, Madsen et al.). Further, Madsen et al. teach 
that their "control technique gives particularly precise control at low fluid delivery rates 
where precision is especially important," (Madsen et al., col. 2, In. 10-12). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the pressure data collected by the pressure sensor of Epstein et al. in the pump of 
Lawless et al. to calculate the actual volume of fluid pumped, correcting for compliance, 
in order to more accurately control volumes pumped at low rates. In particular, it would 
have been obvious to one of ordinary skill in the art to program the processing unit to 
determine a change in pressurization volume by subtracting the calculated 
pressurization volume from a nominal pressurization volume, determine a change in 
stroke volume by multiplying the change in pressurization volume by a ratio of pumping 
chamber compliance at the end of the compression stroke of the pump to the 
compliance at the start of the compression stroke, and determine the calculated stroke 
volume based on the change in stroke volume. 

10. Regarding claim 11, Lawless etal. teach a cassette (10) for defining the pumping 
chamber (22). 
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1 1 . Regarding claim 23, Lawless et al. teach a medical pump (1 0) for use with a 
cassette (10) having a pumping chamber (22) comprising a pumping element (30b) 
adapted to intermittently pressurize the pumping chamber (22) during a pumping cycle 
and a passive outlet valve (49b). As modified particularly by Epstein et al., Lawless is 
modified to include a pressure sensor (308), as well as teaching a position sensor (see 
col. 19, In. 40-47, col. 20, In. 21-31) operatively associated with the pumping element 
(198 in Epstein et al., 30b in Lawless et al., operatively associated in Epstein et al. 
through pumping piston 272 (also apparently mislabeled 276 in col. 19, In. 41)) to detect 
the position of the pumping element (198) throughout the pumping cycle, a processing 
unit (48) in electronic communication with the pressure sensor (40 or 308) and the 
position sensor, and a memory (404) coupled to the processor unit containing 
programming code executed by the processing unit to process pressure data from the 
pressure sensor (40 or 308) and position data from the position sensor (col. 28, In. 44 to 
col. 29, In. 3, also equations 1-2 in col. 31) to set a stroke frequency (col. 27, In. 25) for 
a desired dosage rate based on a nominal stroke volume (A*100 or A*88, col. 31, In. 12- 
18), determine a calculated pressurization volume from a beginning of a compression 
stroke of the pumping cycle to the point when the outlet valve opens (col. 31 , relation 1 , 
A*N2), and determine a change in pressurization volume by subtracting the calculated 
pressurization volume from a nominal pressurization volume (col. 31, relation 1). As 
further taught by Jeon et al., the programming code is executed to identify by a slope 
change in pressure data (paragraph 124) when an outlet valve (49b) of the pumping 
chamber of Lawless et al. has opened. As further taught by Madsen et al., the 
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programming code is executed to determine a change in stroke volume by multiplying 
the change in pressurization volume by a ratio of pumping chamber compliance at the 
end of the compression stroke of the pumping cycle to the pumping chamber 
compliance at the start of the compression stroke of the pumping cycle, determine a 
calculated stroke volume based on the change in stroke volume, and adjust the stroke 
frequency to compensate for variation between the calculated stroke volume and the 
nominal stroke volume. 

12. Regarding claim 24, Lawless et al. teach a cassette (10) for defining the pumping 
chamber. 

13. Claims 12 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lawless et al. in view of Epstein et al., Jeon et al., and Madsen et al. as applied to 
claim 10 above, and further in view of Hoist et al. (US 2003/0055375). 

14. Regarding claim 12, the previously combined references do not teach the 
practice of averaging multiple calculated stroke volumes to produce a single calculated 
stroke volume. The patent to Hoist et al. is directed to a pumping control method for a 
cassette pump. In particular, Hoist et al. teach the acquisition of pressure samples, and 
that "the plurality of samples are averaged to minimize any pressure sensing variations," 
(paragraph 35). As discussed above, the calculated stroke volume is in part dependent 
upon the pressure data. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to provide a calculated stroke volume comprising 
multiple calculated stroke volumes averaged together, in order to minimize the effects of 
pressure sensing variations in the calculations. 
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1 5. Regarding claim 31 , Madsen et al. teach that the cassette volume (nominal 
cassette volume) may be empirically determined (col. 8, In. 24-27). As such, one of 
ordinary skill would expect measuring error to take place, thus engendering the use of 
averages (taught above with respect to pressure, but certainly of broader applicability) 
to minimize the effects of those errors. Therefore it would have been obvious to use an 
average of multiple nominal pressurization volumes. 

Response to Arguments 

16. Applicant's arguments, see page 6, filed 28 January 2008, with respect to 
indefiniteness have been fully considered and are persuasive. The rejections of claims 
1,2 7, 9-12, and 23-25 under 35 U.S.C. 112 have been withdrawn. 

1 7. Applicant's arguments, see pages 6-8, with respect to the rejection(s) of claim(s) 
1 , 2, 7, 9, and 25 under 35 U.S.C. 102(b) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made over Lawless et al. in view of 
Epstein et al. and Jeon et al. as detailed above. 

18. Applicant's arguments with respect to the position sensor of Epstein et al. have 
been considered, but are not persuasive. In particular, the examiner notes that any 
digital signal has limits of resolution beyond which further meaningful information cannot 
be extracted. Further, claim 1 , the only claim with language relevant to this argument, 
recites in significant part only that the position sensor "detect the position of the 
pumping element throughout the pumping cycle." It appears then, that this limitation is 
met by the position sensors of Epstein et al. 
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19. Applicant's remaining arguments with respect to claims 1 , 23, and 25 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

20. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Philip Stimpert whose telephone number is (571)270- 
1890. The examiner can normally be reached on Mon-Fri 7:30AM-4:00PM, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571) 272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3683 

IP. SJ 

Examiner, Art Unit 3746 
28 April 2008 



